Use of Quantitative Admissions Data to Predict Academic And Licensure Examination Performance Among Physical Therapist Students by Utzman, Ralph Russell
Virginia Commonwealth University
VCU Scholars Compass
Theses and Dissertations Graduate School
2006
Use of Quantitative Admissions Data to Predict
Academic And Licensure Examination
Performance Among Physical Therapist Students
Ralph Russell Utzman
Virginia Commonwealth University
Follow this and additional works at: http://scholarscompass.vcu.edu/etd
Part of the Medicine and Health Sciences Commons
© The Author
This Dissertation is brought to you for free and open access by the Graduate School at VCU Scholars Compass. It has been accepted for inclusion in
Theses and Dissertations by an authorized administrator of VCU Scholars Compass. For more information, please contact libcompass@vcu.edu.
Downloaded from
http://scholarscompass.vcu.edu/etd/1157



TABLE OF CONTENTS 
Page 
. . ACKNOWLEDGMENT .................................................................................................... 11 
... TABLE OF CONTENTS .................................................................................................. 111 
LIST OF TABLES ............................................................................................................. vi 
LIST OF FIGURES ........................................................................................................... ix 
ABSTRACT ...................................................................................................................... xi 
CHAPTER 1 : INTRODUCTION ........................................................................................ 1 
Research Questions ....................................................................................................... 5 
Question 1 ................................................................................................................ 6 
Hypotheses ......................................................................................................... 6 
Question 2 ................................................................................................................ 6 
Hypotheses ......................................................................................................... 7 
CHAPTER 2: REVIEW OF LITERATURE ....................................................................... 8 
Changes in the Profession ............................................................................................. 8 
Overview of Admissions Processes ............................................................................ 10 
Considerations for Student Admissions ................................................................. 10 
Common Admissions Criteria ............................................................................... 1 
Research Findings Regarding Common Admissions Criteria .................................... 13 
Evidence from Other Professions ......................................................................... -13 
Intellectual Ability ........................................................................................... 13 
Non-intellectual Factors ................................................................................... 16 
Demographic Factors ....................................................................................... 18 
Research Regarding Admissions Processes in Physical Therapist Education ....... 19 
Baccalaureate Level Programs ......................................................................... 20 
Post-Baccalaureate Programs .......................................................................... 22 
Analytic Approaches ............................................................................................. 26 
Summary ..................................................................................................................... 26 
CHAPTER 3 : METHODS ................................................................................................. 29 
Academic Program Sample ......................................................................................... 29 
Student Sample ........................................................................................................... 33 
Procedures ................................................................................................................... 34 
Dependent Variables .............................................................................................. 34 
........................................................................................... Independent Variables 37 
Data Collection ......................................................................................................... 40 
.............................................................................................................. Data Analysis 43 
Data screening ....................................................................................................... 43 
Page 
Research Question 1 .............................................................................................. 44 
Between Program Analysis .............................................................................. 45 
Within Program Analysis ................................................................................ 47 
Research Question 2 .............................................................................................. 48 
................................................................................................................ Assumptions 50 
............................................................................................................ Data Reporting 51 
.............. Collaboration with the Federation of State Boards of Physical Therapy 51 
Pilot Study ................................................................................................................... 52 
................................................................................................................ Methods -52 
................................................................................................................... Results 52 
Research Question 1 : Between Programs Analysis ......................................... 53 
............................................. Research Question 1 : Within Program Analysis 54 
........................................................................................ Research Question 2 56 
NPTE Version 1 ........................................................................................ 57 
NPTE Version 2 ........................................................................................ 59 
.............................................................................................................. Discussion 60 
............................................................................................................ Conclusions 62 
CHAPTER 4: RESULTS ................................................................................................... 63 
Sample ......................................................................................................................... 63 
......................................................................................... Program Characteristics 67 
................................................................... Student Demographic Characteristics -71 
Quantitative Admissions Statistics ........................................................................ 73 
.................................................................................................. Student Outcomes 74 
Research Question 1 ................................................................................................... 77 
Data Screening ....................................................................................................... 77 
................................................................................. Between Programs Analysis -79 
...................................................................................... Within Program Analyses 84 
Research Question 2 ................................................................................................... 87 
....................................................................................................... Data Screening 87 
Between Programs Analysis .................................................................................. 90 
............................................................................................... NPTE Version 1 90 
NPTE Version 2 ............................................................................................... 92 
.................................................................................................. Both Versions 95 
.................................................................................... Within Program Analyses 101 
................................................................................................................ Hypotheses 104 
............................................................................................................ Question 1 104 
............................................................................................................ Question 2 106 
CHAPTER 5: DISCUSSION .......................................................................................... 108 
............................................................................................................... Introduction 108 
...................................................................... Discussion of Key Research Findings 108 
............................................................................................ Research Question 1 108 
.......................................................................... Between Programs Analysis 108 
Page 
Influence of covariates on academic performance ........................................ 113 
............................................................................. Within Programs Analysis 118 
Research Question 2 ............................................................................................ 121 
.......................................................................... Between Programs Analysis 121 
............................................ Influence of Covariates on NPTE Performance 124 
............................................................................. Within Programs Analysis 128 
......................................................................................................... Significance 129 
........................................................................................................ Implications -132 
.................................................................... For physical therapist education 132 
For individual programs ................................................................................ 133 
........................................................................................................... Limitations 133 
........................................................................... Suggestions for future research 136 
.......................................................................................................... Conclusions 1 38 
................................................................................................................ REFERENCES 139 
.................................................................................................................. APPENDIX A 152 
.................................................................................................................. APPENDIX B 155 
.................................................................................................................. APPENDIX C 156 
.................................................................................................................. APPENDIX D 160 
................................................................................................................................ VITA 161 
LIST OF TABLES 
Table Page 
................................................................ Table 1 . Population and Sample Characteristics 32 
Table 2 . Definitions and Coding for Academic Difficulty ................................................ 35 
Table 3 . Definitions and Coding for NPTE Status ............................................................ 36 
......................................................................................... Table 4 . Independent Variables 38 
........................................................................ Table 5 . Descriptive Statistics by Program 53 
Table 6 . Diagnostic Likelihood Ratios for Academic Difficulty ....................................... 55 
............................ Table 7 . Program-Specific Likelihood Ratios for Academic Difficulty 56 
Table 8 . Likelihood Ratios for NPTE Version 1 ............................................................... 58 
............................................................... Table 9 . Likelihood Ratios for NPTE Version 2 61 
.......... Table 10 . Ethnicity of Enrolled Students in All Programs Compared with Sample 73 
Table 1 1 . Quantitative Admissions Data for Students Enrolled in Sample 
........................................................................................................... Programs -74 
......................................................................... Table 12 . Academic Difficulty by Cohort 77 
Table 13 . Pearson Correlations Between Quantitative Admissions Variables .................. 78 
Table 14 . Logistic Regression Odds of Academic Difficulty ............................................ 80 
................................................ Table 1 5 . Receiver Operating Characteristic Curve Areas 82 
Table 16 . Diagnostic Likelihood Ratios for Academic Difficulty. All Programs ............. 83 
Table 17 . Diagnostic Likelihood Ratios for Academic Difficulty Using Combined 
Low Scores. All Programs ................................................................................. 83 
Table Page 
Table 18 . Diagnostic Likelihood Ratios for Academic Difficulty Using Combined 
................................................................................. High Scores. All Programs 84 
Table 19 . Logistic Regression Odds of Academic Difficulty by Program ........................ 85 
Table 20 . Receiver Operating Characteristic Curve Areas for Academic Difficulty 
by Program ......................................................................................................... 86 
Table 21 . Diagnostic Likelihood Ratios for Academic Difficulty by Program ................. 88 
Table 22 . National Physical Therapy Examination Difficulty by Cohort ......................... 89 
Table 23 . Logistic Regression Odds of NPTE Difficulty. Version 1 ........................ . .... 91 
Table 24 . Receiver Operating Characteristic Curve Areas. NPTE Version 1 
............................................................................................................ Difficulty 92 
Table 25 . Diagnostic Likelihood Ratios for NPTE Difficulty. Version 1 ......................... 93 
Table 26 . Logistic Regression Odds of NPTE Difficulty. Version 2 ................................ 94 
Table 27 . Receiver Operating Characteristic Curve Areas. NPTE Version 2 
............................................................................................................ Difficulty 95 
Table 28 . Diagnostic Likelihood Ratios for NPTE Difficulty. Version 2 ......................... 95 
Table 29 . Logistic Regression Odds of NPTE Difficulty. Both Versions ......................... 97 
Table 30 . Receiver Operating Characteristic Curve Areas for NPTE Difficulty. 
..................................................................................................... Both Versions 99 
Table 3 1 . Diagnostic Likelihood Ratios for NPTE Difficulty. Both Versions .................. 99 
Table 32 . Diagnostic Likelihood Ratios for NPTE Difficulty Using Combined 
Low Scores. All Programs ............................................................................... 100 
Table 33 . Diagnostic Likelihood Ratios for NPTE Difficulty Using Combined 
High Scores. All Programs ............................................................................... 101 
Table 34 . Logistic Regression Odds of NPTE Difficulty by Program ............................ 102 
Table 35 . Receiver Operating Characteristic Curve Areas for NPTE Difficulty by 
............................................................................................................ Program 103 
Table Page 
Table 36. Diagnostic Likelihood Ratios for Academic Difficulty by Program ............... 105 
Table 37. Variables Contributing to Program Specific-Logistic Regression 
Models for Academic Difficulty ....... ... .. ... . .. .. .. .. ... .. ..... .. ... ..... .. .. .... . .. .. .. .. ... . .. . .. 1 19 
Table 38. Variables Contributing to Program-Specific Logistic Regression 
Models for NPTE Difficulty .. .. ..... ....... ..... . .. .. .. .. .. .. .. .. . .. .. ...... .. ...... .. .. .......... .. .. .I28 
LIST OF FIGURES 
Figure Page 
Figure 1. Physical therapist education programs by US Census Bureau regions .............. 3 1 
Figure 2. Flow chart of program selection and recruitment ............................................... 64 
Figure 3. Geographic distribution of accredited physical therapist education 
programs, programs eligible for the study, and programs in the sample ........ .68 
Figure 4. Proportion of programs awarding DPT vs. MPT degrees in 2004. .................... 69 
Figure 5. Institutional ownership of all accredited programs, programs eligible for 
the study, and programs in the sample. ............................................................ 70 
Figure 6. Institutional Carnegie classification of accredited programs, programs 
eligible for the study, and programs in the sample. ......................................... 70
Figure 7. Percent of enrolled students who are female, comparison of sample with 
students in all accredited programs by academic year. .................................... 72 
Figure 8. Mean undergraduate grade point average by cohort. ........................................ .74 
Figure 9. Graduation rates by cohort. ................................................................................ 75 
Figure 10. First time NPTE pass rates by cohort.. ............................................................. 76 
Figure 1 1. Likelihood ratio nomogram depicting probabilities of academic 
difficulty for students scoring in the lowest and highest tertiles of 
uGPA, vGRE, and qGRE. .............................................................................. 1 12 
Figure 12. Likelihood ratio nomogram depicting probabilities of academic 
difficulty for a student with combined low uGPA, vGRE, and qGRE 
scores ............................................................................................................. .1 1 3 
Figure 13. Likelihood ratio nomogram depicting probabilities of academic 
difficulty for physical therapist students scoring in the lowest uGPA 
tertile for three different programs.. ............................................................... 120 
Figure Page 
Figure 14. Likelihood ratio nomogram for highest and lowest tertiles of uGPA, 
vGRE, and qGRE.. ........................................................................................ .I25 
Figure 15. Likelihood ratio nomogram for students who scored in highest or 
lowest tertiles for uGPA, vGRE, and qGRE in combination ......................... 126 
Figure 16. Likelihood ratio nomogram depicting probabilities of NPTE difficulty 
for physical therapist students scoring in the lowest uGPA tertile for 
three different programs.. ............................................................................... 130 
ABSTRACT 
USE OF QUANTITATIVE ADMISSIONS DATA TO PREDICT ACADEMIC AND 
LICENSURE EXAMINATION PERFORMANCE AMONG PHYSICAL THERAPIST 
STUDENTS 
By Ralph Russell Utzman, PT, MPH 
A dissertation submitted in partial hlfillment of the requirements for the degree of 
Doctor of Philosophy at Virginia Commonwealth University. 
Virginia Commonwealth University, 2006 
Major Director: Daniel L. Riddle, PT, PhD, FAPTA 
Otto Payton Professor 
Department of Physical Therapy 
Professional physical therapist education programs use a variety of measures of 
academic performance, aptitude, and interpersonal skills when selecting students for 
admission. Grade point averages (GPA) and scores on standardized tests, such as the 
Graduate Record Examination (GRE), are commonly used quantitative measures. The 
purpose of this study was to investigate the utility of these measures in predicting which 
physical therapist students will encounter difficulty in the academic program or in 
passing the National Physical Therapist Examination (NPTE). This study used a 
retrospective longitudinal design. A nationally representative sample of 20 programs was 
drawn from the population of physical therapist education programs that utilize the GRE 
and enroll 30 or more students per year. The sample programs provided data regarding 
student demographic characteristics and undergraduate GPA and GRE scores for each 
student admitted to the cohorts graduating in 2000 through 2004. Programs also provided 
data regarding academic difficulty for each student. Data provided by the programs were 
matched to data provided by the Federation of State Boards of Physical Therapy 
regarding whether the student encountered difficulty passing the NPTE. Data were 
analyzed using logistic regression, receiver-operating characteristic (ROC) curves, and 
diagnostic likelihood ratios. The final sample included data on 3,585 students from 20 
programs. When controlling for program, cohort, ethnicity, and age, undergraduate GPA 
(O.R. = 0.851 k0.031), verbal GRE score (O.R. = 0.970 3Z0.017), and quantitative GRE 
score (O.R. = 0.963 *0.015) were independently predictive of academic difficulty. Within 
programs, undergraduate GPA was the most consistent predictor of academic difficulty, 
contributing to prediction of difficulty for 12 of the programs in the sample. When 
controlling for program, cohort, and NPTE test version, undergraduate GPA (O.R. = 
0.882 3~0.03 I), verbal GRE score (0.R = 0.935 *0.016), and quantitative GRE score 
(O.R. = 0.965 3Z 0.014) were independently predictive of NPTE difficulty. Within 
programs, verbal GRE score was the most consistent predictor of difficulty on the NPTE, 
contributing to prediction of difficulty in 11 of the sample programs. The results support 
the use of undergraduate GPA and GRE scores for making admissions and academic 
decisions in physical therapist education. 

































































































































































